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SPECIFICATION 

[TITLE OF THE INVENTION] ENDOSCOPE POWER SUPPLY UNIT 
[ABSTRACT] 

[Object] Even when a secondary coil and subsequent members of 
one power supply circuit malfunction, to supply electrical power 
to other power supply circuits. 

[Solution Means] An endoscope power supply unit 1 supplies 
electrical power to a main lamp 9 for supplying illumination 
light to an endoscope by means of a primary input from a commercial 
power source, separately supplies electrical power to an 
emergency lamp 16b that is provided as a spare of the main lamp 
9, and supplies electrical power to a patient circuit 16c which 
drives and controls imaging, etc., in the endoscope and a 
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secondary circuit 16a which is electrically insulated from the 
patient circuit 16c and applies signal processing to imaging 
signals from the endoscope. 
[WHAT IS CLAIMED IS:] 

[Claim 1] An endoscope power supply unit in which electrical 
power is supplied to a plurality of secondary side power supply 
circuits, comprising: 

a first transformer having a secondary coil for supplying 
electrical power to a secondary side power supply circuit for 
a main lamp that supplies illumination light to an endoscope 
among the plurality of secondary side power supply circuits, 
and 

a second transformer having secondary coils for supplying 
electrical power to the plurality of secondary side power supply 
circuits other than the secondary side power supply circuit 
for the main lamp. 

[Claim 2] The endoscope power supply unit according to Claim 

1, wherein the second transformer is provided with one or more. 

[Claim 3] The endoscope power supply unit according to Claim 

1, wherein the first transformer and the second transformer 

are switching transformers. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 
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[Field of the Art] The present-invention relates to an endoscope 
power supply unit, more specifically, an endoscope power supply 
unit characterized by a power supply part'to the secondary side . 

[0002] 

[Prior Art ] An electronic endoscope unit comprises an electronic 
endoscope for imaging an affected portion by being inserted 
into a body-cavity, a light source for supplying illumination 
light to the electronic endoscope, and a signal processing device 
for applying signal processing to imaging signals obtained from 
the electronic endoscope, and so on, wherein a main lamp and 
an emergency lamp that is a spare in case of malfunction of 
the main lamp are provided as light sources, and in the signal 
processing device, a patient circuit is provided at the 
electronic endoscope side, and a secondary circuit electrically 
insulated from the patient circuit is provided. 
[0003] In the power supply circuit of the conventional electronic 
endoscope unit, as mentioned above, in the case where a plurality 
of output voltages are required, a plurality of secondary coils 
are provided in one power supply transformer and the outputs 
of the respective secondary coils form the respective power 
supplies . 
[0004] 

[Problem to be Solved by the Invention] However, in the 
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construction in which aplurality of secondary coils are provided 
in one power supply transformer, for example, when one of the 
secondary coils generates an overcurrent, a primary side 
overcurrent protective fuse of the power supply transformer 
may be blown or the switching circuit maybe caused to malfunction. 
In such a case, other electrical power supplies necessary for 
the unit are not supplied at the same time, so that it becomes 
impossible to use the unit. 

[0005] For example, in a case of a light source device for an 
endoscope, when electrical power for amain lamp and an emergency 
lamp is supplied from one power supply transformer, a circuit 
malfunction of the main lamp also causes a failure in supply 
power to the emergency lamp, so that even if the emergency lamp 
is provided, it does not function. 

[0006]- The invention was made in view of the abovementioned 
circumstances, and an object thereof is to provide an endoscope 
power supply unit which, even when the secondary coil and 
subsequent members of one power supply circuit malfunction, 
can supply electrical power to other power supply circuits. 
[0007] 

[Means for Solving the Problem] The endoscope power supply unit 
of the invention supplies electrical power to a plurality of 
secondary side power supply circuits, and comprises a first 
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transformer having a secondary coil for supplying electrical 
power to a secondary side power supply circuit for a main lamp 
that supplies illumination light to an endoscope, and a second 
transformer having secondary coils for supplying electrical 
power to the plurality of secondary side power supply circuits 
other than the secondary side power supply circuit for the main 
lamp. 

[0008] In the endoscope power supply unit of the invention, 
the first transformer for supplying electrical power to the 
secondary side power supply circuit for the main lamp and the 
second transformer for supplying electrical power to the 
plurality of secondary side power supply circuits other than 
the secondary side power supply circuit for the main lamp are 
provided, whereby even when the secondary coil and subsequent 
members of one power supply circuit malfunction, it becomes 
possible to supply electrical power to other power supply 
circuits . 
[0009] 

[Embodiments of the Invention] Hereinafter, embodiments of the 
invention are described with reference to the drawings. 
[0010] Fig. 1 is a construction view showing the construction 
of an endoscope power supply unit relating to a first embodiment 
of the invention. 
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[0011] As shown in Fig. 1, from a primary input of a commercial 
power source, the endoscope power supply unit 1 of this 
embodiment supplies electrical power to a main lamp 9 for 
supplying illumination light to an endoscope and separately 
supplies electrical power to an emergency lamp 16b that is 
provided from the main lamp 9 as a spare of the main lamp 9, 
and supplies electrical power to a patient circuit 16c that 
drives and controls imaging, etc., in the endoscope and a 
secondary circuit 16a that is electrically insulated from the 
patient circuit 16c and applies signal processing to imaging 
signals obtained from the endoscope. 

[0012] In the endoscope power supply unit 1, a primary input 
is inputted from a commercial power source into a filter 2. 
The filter 2 is provided as a measure for EMC noise. The output 
of the filter 2 is inputted into a rectification circuit 3 and 
rectified from an alternating current into a direct current. 
After the rectification circuit 3, a switching circuit 4 is 
provided, and a switching current is supplied to a primary coil 
5a of a switching transformer 5. Herein, in the primary coil 
5a of the switching transformer 5, a temperature fuse (not shown) 
that simultaneously serves as a temperature protector and an 
overcurrent protector is interposed. 

[0013] The secondary coil 5b of the switching transformer 5 
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is inputted into a secondary side rectification circuit 7, and 
the switched current is rectified into a direct current. 
Isolating insulation is applied between the primary coil 5a 
and the secondary coil 5b of the switching transformer 5. The 
output of the rectification circuit 7 is inputted into a starter 
circuit 8 to turn the main lamp 9 on. The main lamp 9 is a lamp 
for illumination of the electronic endoscope that is not shown. 
The rectification circuit 7 and the subsequent members form 
a power supply circuit. 

[0014] For stability of the secondary voltage, a PWM control 
circuit 10 is provided, and it detects the secondary voltage, 
controls the widths of switching pulses so as to make the 
secondary voltage constant, and outputs the switching pulses 
to the switching circuit 4. 

[0015] After the rectification circuit 3, a separate switching 
circuit 11 is provided in parallel to the switching circuit 
4 to supply a switching current to the primary coil 13 of the 
switching transformer 12. 

[0016] To the secondary side of the switching transformer 12, 
a secondary coil 14a for a secondary circuit is connected. The 
secondary coil 14a for a secondary circuit is inputted into 
a rectification circuit 15a, and the switched current is 
rectified into a direct current. An output of the rectification 
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circuit 15a is supplied to a secondary circuit. 16a that is a 
load of the secondary side. 

[0017] Furthermore, for stability of the secondary voltage, 
a PWM control circuit 17 is provided, which detects the secondary 
voltage, controls the widths of switching pulses so as to make 
the secondary voltage constant, and outputs the switching pul ses 
to the switching circuit 11. 

[0018] To the secondary side of the switching transformer 12, 
a secondary coil 14b for an emergency lamp is connected in 
parallel to the secondary coil 14a for a secondary circuit. 
The secondary coil 14b for an emergency lamp is inputted into 
a rectification circuit 15b, and a switched current is rectified 
into a direct current. An output of the rectification circuit 
15b is supplied to an emergency lamp 16b that is a load of the 
secondary side . The emergency lamp 16b is a lamp for illumination 
of the electronic endoscope in a case where the main lamp 9 
does not light. 

[0019] To the secondary side of the switching transformer 12, 
a secondary coil 14c for a patient circuit is connected. The 
secondary coil 14c for a secondary circuit is inputted into 
a rectification circuit 15a, and a switched current is rectified 
into a direct current. An output of the rectification circuit 
15c is supplied to a patient circuit 16c that is a load-of the 
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secondary side. 

[0020] Furthermore, the rectification circuits 15a, 15b, and 
15c and their subsequent members form power supply circuits 
of the secondary circuit 16a, the emergency lamp 16b, and the 
patient circuit 16c, respectively. 

[0021] In the operations of the first embodiment, as a result 
of feedback of a secondary side voltage change by the PWM control 
circuit 17, a voltage necessary for the patient circuit 16c 
is controlled to be fixed. At this point, by detecting the voltage 
of the secondary circuit 16a side by one PWM control circuit 
17, even in a normal use condition where the emergency lamp 
16b does not operate, feedback to the switching circuit 11 can 
always be applied. 

[0022] As mentioned above, in this embodiment, the power supply 
system to the main lamp is made independent from the power supply 
system to other parts including the emergency lamp, so that 
a case of malfunction of the main lamp power supply circuit 
results in only fusing of the temperature fuse interposed in 
the primary coil 5a of the switching transformer 5 and stop 
of the power supply to the main lamp, and the electrical power 
supply to the emergency lamp is possible. Therefore, a highly 
reliable light source device can be supplied. 
[0023] Fig. 2 is a construction view showing the construction 
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of an endoscope power supply unit relating to a second embodiment 
of the invention. 

[0024] The second embodiment is almost the same as the first 
embodiment, so that only the points of difference are described 
and the same components are attached with the same symbols and 
description thereof is omitted. 

[0025] In this embodiment, as shown in Fig. 2, to the secondary 
side of the switching transformer 12, the secondary coil 14c 
for the patient circuit 16c is not connected, and after the 
rectification circuit 3, in parallel to the switching circuit 
4 and the switching circuit 11, another switching circuit 18 
is provided, a switching current is supplied to a primary coil 
20 of a switching transformer 19. 

[0026] Furthermore, a secondary coil 21 for the patient circuit 
16c is connected to the secondary side of the switching 
transformer 19. The secondary coil 21 for the patient circuit 
is inputted into a rectification circuit 22, and a switched 
current is rectified into a direct current. An output of the 
rectification circuit 22 is supplied to the patient circuit 
16c that is a load of the secondary side. 
[0027] Furthermore, for stability of the secondary voltage, 
a PWM control circuit 24 is provided, and it detects the secondary 
voltage, controls the widths of switching pulses so as to make 
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the secondary voltage constant, and outputs switching pulses 
to the switching circuit 18. 

[0028] Other points of construction are the same as those of 
the first embodiment. 

[0029] As described above, in this embodiment, in addition to 
the effect of the first embodiment, the electrical power supply 
transformer of the patient circuit is formed separately from 
the secondary circuit and the transformer of the emergency lamp 
to applymore secure insulation, whereby the safety is increased. 
[0030] Furthermore, the electrical power supply for the patient 
circuit is shared with the emergency lamp, whereby the light 
source function realized by the emergency lamp can be maintained 
in a condition where the patient circuit can function. 
[0031] [Appendixes] 

(Appendix 1) An endoscope power supply unit in which electrical 
power is supplied to a plurality of secondary side power supply 
circuits, comprising a first transformer having a secondary 
coil for supplying electrical power to a secondary side power 
supply circuit for amain lamp that supplies illumination light 
to an endoscope among the plurality of secondary side power 
supply circuits, and a second transformer having secondary coils 
for supplying electrical power to the plurality of secondary 
side power supply circuits other than the secondary side power 
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supply circuit for the main lamp. 

[0032] (Appendix 2) The endoscope power supply unit according, 
to Appendix 1, wherein the first transformer and the second 
transformer are switching transformers. 

[0033] (Appendix 3) The endoscope power supply unit according 
to Appendix 2, wherein the first transformer and the second 
transformer detect secondary voltages and control switching 
based on the detected voltages, and supply electrical power 
to the plurality of secondary side power supply circuits. 

[0034] (Appendix 4) An endoscope power supply unit in which 
electrical power is supplied to. a plurality of secondary side 
power supply circuits , comprising a first transformer having 
a secondary coil for supplying electrical power to a secondary 
side power supply circuit for a main lamp that supplies 
illumination light to an endoscope among the plurality of 
secondary side power supply circuits, a second transformer 
having a secondary coil for supplying electrical power to a 
secondary side power supply circuit for a patient circuit that 
is connected to the endoscope and transmits and receives signals, 
and a third transformer having secondary coils for supplying 
electrical power to the plurality of secondary side power supply 
circuits except for the secondary side power supply circuit 
for the main lamp and the secondary side power supply circuit 
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for the patient circuit. 

[0035] (Appendix 5) The endoscope power supply unit according 
to Appendix 4, wherein the first transformer, the second 
transformer, and the third transformer are switching 
transformers . 

[0036] (Appendix 6) The endoscope power supply unit according 
to Appendix 5, wherein the first transformer, the second 
transformer, and the third transformer detect secondary 
voltages, control switching based on the detected voltages, 
and supply electrical power to the plurality of secondary side 
power supply circuits. 
[0037] 

[Effect of the Invention] As described above, according to the 
endoscope power supply unit of the invention, the first 
transformer for supplying electrical power to the secondary 
power supply circuit for the main lamp and the second transformer 
for supplying electrical power to the plurality of secondary 
side power supply circuits other than the secondary side power 
supply circuit for the main lamp are provided, so that even 
when the secondary coil and subsequent members of one power 
supply circuit malfunction, electrical power can be supplied 
to other power supply circuits. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
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[Fig. 1] is a construction view showing the construction of 
the endoscope power supply unit relating to the first embodiment 
of the invention. 

[Fig. 2] is a construction view showing the construction of 
the endoscope power supplyunit relating to the second embodiment 
of the invention. 
[Description of Symbols] 
1: endoscope power supply unit 
2: filter 

3, 7, 15a, 15b, 15c: rectification circuit 

4, 11: switching circuit 

5, 12: switching transformer 
5a, 13: primary coil 

5b, 14a, 14b, 14c: secondary coil 
8: starter circuit 
9: main lamp 

10, 17: PWM control circuit 
16a: secondary circuit 
16b: emergency lamp 
16c: patient circuit 
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[Fig. 1] 
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